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6 SHQFHU 5 RJ HU%DQWS$ QQHO F' RQDG 6KDQQRQ/DP EIH /\QQ
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., P2RBRP

$ VXWIDIQDE®! WHMIHQW FROQOHFWAG FXAOXWD@ DSSWRSUDWA IRRG MVWMP 1O
9 DQFRXYHUWRRWAG LQ MWIFH VRYHUHL] QW DQG HT XIW IRUSHRS ®1 DQG VKH SMQHW

, P2wb:b

91)1 VD QHE RWN RI QHJ KERXWKRRG EDVHG IRRG VHEXUW LOMDVIYHV HQJ DJ HG 1Q
FRQYFWYH DFVRQ VR VXSSRUMKH FDSDFIW RI QHVE RIN P HP EHWY VR P DI QU\ VKH
YRIFHV Rl GLYHUH FRP P XQMHV VR VXSSRUNDZ DUHQHW WDIMQJ  DQG VR DGYRFDW
IRUGRFDOSRAQF\ DQG i WHP VFKDQJ H VIRZ DUV IRRG MMMEH LQ 9 DQFRXYHU

, P2RS&Pu:
e . HHQGHDYRXUWR P RYHIWRP FKDUW VRZ DUV D W KW EDWHG IRRG A WHP
H XVH IRRG DV D VRRORUEXIGBIQ] MVAEH DQG IRRG VRYHUHL) QW
H WMYH VR XQGHUMDOG iKH IP SDFW RI FRROIDDP DQG KRZ RXUIRRG Z RWN
FDQ VXS SRWAGHFR&QIDOS LDFWEH
H EHOHYH LO GLJ QUIHG IRRG DFFHW IRUD@OR P DWHIUZ KDWROHE @ H VVXDVRQ
H DOFKRURXUZ RWN LQ VKH @QYHG H SHUHQFH RI VWARVH Z KR DUH IRRG LOVHEXUH
H SXUBRVHO® HQJ DJ H 1Q SURDFVIYH DQG UHVSRQWYH DGYRFDR\
H Z RUIN FRADERWDWYHO VR FUHDWA 1QIGXHOFH 1Q Z D\ V VMDWFDQBVEH DFKIHYHG

DGO
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, KDYH JUHDW SUGH 1Q WKDUQJ RXU
9DQFRXYHU 1 HUKERXWKRRG  )RRG

1HE RNV \HDUHQG FR@IFWH P SDFW
WHSRWV 2 XU QHLJ KERXWKRRG EDVHG IRRG
QHEZRUW DWH D XQIXH P RGHO IRU
EXI@GIQ) D FRQOHFWMG UHMOHQW P RWH
HTXMDE® DQG MW/ IRRG VWP 1O
9 DQFRXYHU D@ WH Z KIB! WUHQJI VKHQLQJ

@FDOIRRG FXOXWHV DQG [P SIRYIQJ VKH
QHV R PDQ\ PHPEHY R RXU
FRP P XQW

,Q WKLY LHSRUM RX Z L@HH MVWLRP H RI RXUDFKIHYHP HQOW WMRXJ K VIKHUH DIHP DQ\ P RWH
WMDWFRX@ EH P HOMRQHG ( DFK RI ViKHVH SWRI WDP V GHP ROVADW GLJ QIW DWWKH KHDUAR
RXU91)1 ZRW 2 XUSWRIWP V SWRYIGH D VHOWH Rl VHD Z RUWK  VIXSSRUMHQI DI HP HQWMQ
FRP P XQIW @H QRXWMK WH Z HOEHIQJ RI D@FRP P XQW P HP EHWY/ LQYROH SWR]DP

SDWAFLSDQW 1Q GHFIMRQ P DNIQJ  DQG HQVXUH WMDWHYHW RQH LV YDXHG DQG DWH DE®! WR

FROWEXWA

$QG, DP HVSHFID® SWRXG Rl W(H KDUG Z RIN ITURP  HDFK RI RXUILWMAHQ ) RRG 1 HVE RUNV 1Q
SWRYIGIQ] DFFHWE® FRP P XQIW IRRG SWRIWDP P 1QJ GHVSIM JURZ 1QJ LQHT XIMHV DQG
FKD@IQIHV 1Q RXUIRRG MVWP : H \DZ KRZ WKH KLJK FRWRI IRRG GRP LODWMG RXU
SXEQE FROWIRXVQHW DQG Z H DIH QRZ KHDUQJ RI P IGG®!I FOW KRXVHKR@V VIKDWDWH
HQT X1UQJ DERXWRXU®Z FRWIRRG SWRIWDP V 1 VKHWH LV D MOHUGIQJ 1Q VKLY SDVA HDURI

KLJK IRRG LQI@MRQ MIVVIKH J URZ 1QJ SXEQE FD@RUXSWUHDP  VROMRQV VR EHWHUDGGUHW
LOFRP H GL\VSDUW DQG ViKH FRLSRUDW FRQWRCRI RXUIRRG i WP

( VSHFID® WJQUIEDQWDV ZH P RYH WH GIDOIWRP FKDUW VRZ DUEV D P RUIH MVWDQG
GLIQUIHG IRRG VWP LV VMDWMKH 91) 1V DIH KHSIQJ ®IDG D J UIDWRRW HIIRUMKIURXI K
WH HP HULQJ 9 DQFRXYHU) RRG - XWIFH &RDDMRQ VKDWZ LOVHH XV IXWKHUDP S@\ QI WKLY
FREFWYH DFVIRQ VRZ DGV VMKFWUDOFK DQJ H DQG D VXWBIQDE® J REDOIXQGIQJ P RGHOR
EXIQ D IX@ MWDQG W KW EDVHG IRRG i WP

-lR1 BGW
91)1 &RRUGIQD\RU
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7KH 9DQFRXYHU 1 HUJKERXWKRRG ) RRG 1 HVZ RUNV DIH RUDQU HG DV D S@FH EDVHG
PRGHO XQTXH 1Q 1RWK $P HUFD (DFK Rl RXU IUWHQ 1HE RUW RSHUDW
LQGHSHQGHQV® Z WKIQ J HRI WDSKLIFD® GHILOHG QHLI KERXWKRRGV Z WK HDFK SWRYIGLQJ
UHVSRQWYH DQG DSSURSUDW IRRG SWRIWDP P 1QJ SDWMEX@UVR ViKH QHHGY GHVLHV DQG
FXOXUHV Z IMKLQ VKHIU UHVSHPYH QHLI KERXWKRRGV ( DFK 1 HVZ RWIN 1Q WD FROVIDLQV
XSZDWGV Rl D GR]HQ SDWFISDMQJ SDWQHW WWRXJK D KXE DQG VSRNH WSH Rl
VIWKFWUH DQG Z RIN Z MK FGRVH VR RVKHURU DQL] DARQV

$@ 1HEZRW DH VWDWG ZIMKIQ HWHU D FIW FRP P XQW FHQWH RU D
QHL KERXWKRRG KRXVH Z KHWH IRRG SWRIWDP P 1QJ LV HP EHGGHG Z WKIQ D KROME
VWP Rl Z DS DIRXQG WRFIDO FXOXWO DQG HFUHDMRQDO VHUYIFHY 3 @FH EDVHG
R DQL DMRQV DUH SDWEX@UD EHQHILFIDOLQ HWIDE @KLQJ GRFDOHOMRQWKLSY Z KLFK DUH
WH IRXQGDVMRQ IRU HITHFIYH FRP P XQIW GHYH®RSP HQW FRP P XQIW EXLEGIQJ DQG

UHMAHQFH

RINIQJ Z VK D JWRXS RI 9 DQFRXYHU&IW &R H GHWI Q WXGHQW Z H DMAP SWKG VR
FDSWUH VKLY UFK Z HE RI LHODMRQV LOKHIHQWMQ WH 91) 1 P RGHO: KI® P DSSIQJ DQG
I@VADAQI VKH IX@  RUWR SDWQHU LOWMUFRQQHFVIRQV SWRYHG FKD@BIQIIQJ ILRP D
GHWJ Q SHUSHFAYH VIKH IRERZ LQJ LAOXNMADMRQ XVHV D P \ FHIXP P HVBSKRUVR YLVXD@
VKRZ WKH Z LGH QHVE RWIN Rl QHVEZ RUNVVKDWGHILOHVVIKH 91 ) 1 P RGHO
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91) 1 B IRRG MWIEFH P RGHOVSDQV WH HQWH IRRG VXSSRUMFRQUQXXP WRP P XFK QHHGHG

HIIRWV LQ EDVF IRRG SIRYIMRQ DQG FRP P XQIW GHYH®RSP HQWWR FREMFYH [P SDFWWRZ DUGV
A WHP V FKDQJ H DQG IRRG MWIEH 91 ) 1 VBEDME IRRG SIRYIMRQ DQG FRP P XQIW GHYH®RSP HQW
HIIRUV HQVXWH VKMDWRRG SWRI WDP V UMVSRQG DSSIRSUDW® DQG HIILELHQW® VR VIKH QHHGV Z VKLQ

WHIU UHVSHPVWH QHLI KERXWIKRRGV Z KL®! KH FREYFVIYH P SDFWP RGHOEXL@GBV RQ VIKH BRFDO
HIIRUV VKLRXJ K D EURDG QHVE RUNHG DSSURDFK FRADERUDMRQ DQG IRWP 1QJ D FREFWYH YRIFH

FIW Z IGH VR DGGLIHW IRRG SRIF\ DMAXHVRQ DP RUH W P LE BIYHO

L
s
ashed

3KRWR 9 DQFRXYHUL HJ KERXWKRRG ) RRG 1 HV¥ RNV
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VDZ YHUY KUK GIYHY Rl IRRG IQIMMRQ DRQJ Z WK D SHUAWMQWKRXMQJ
DIIRUGDELDN FUMY VKDWY SX\KLQJ XS IRRG LOVHFXUW DVIAV $ @QGLEDRQV SRIOW
VR DQ LOFUHD\H LQ IRRG LOVHFXUW 1Q WRXJ K ViKH GDVD 1V QRWA HADYDLE B
0 RW91)1 IRRG SWRYIMRQ SWRIWP V DIH DWFDSDFIW DQG Z WK JWRZ LQJ
Z DV : KI® RXUGHWLH LVVR P RYH DZ D\ ILRP  WDGIMIRQDOFKDUW P RGHY R
IRRG GHOYHY Z H VHH RXUHWHQUDOIRRG SIRYIMRQ SWRJ WDP V DVWDQUMRQDO: H
DP VR GHWAJP DW 1QJ WDGIMRQDO IRRG [FKDUWE E\ SWRYIGIQ] TXDON DQG
FX@XW@® DSSIRSUDWA IRRGV HIP LODVQJ P HDQV VMWWMQJ DQG HOVXUQJ GLI QW
Z KI®! IRRUWQJ VKHWH IRRG VXSSRWV 1Q FRP P XQIW FDWH DQG Z DS DIRXQG
HUEHV

3KRWR 6 RXVK 9 DOFRXYHUL HLJ KERXIKRRG + RXWH
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| BD2 uS8@! S2u 2 SRH(§P2 PHHj BEu

&IW5 HDFK &DUWH 6 RFIHW LV VWKU@IG VR SDUADHU Z IK 3 XUWXIW. WKHQV DQ LOMDWYH VR
HP SRZ HU\ RXWK VKWIRXJK GIDGHUKILS FDP SV Z RINKRSV DQG VHUMFH RSSRUXQMHY
+DYIQ) D WDWHG SDWRQ IRU IRRG WHFRYHY YRXQWHWP  DQG  QRXUMWKIQJ
FRP P XQMHV IWZ DV D QDVXWDOS DWPHUKILS 1RU&IWS HDFK

61 VHFRQGDU FKRROWXGHQW GIDUDHG DERXWIRRG UHVFXH J DIQHG FRRNIQJ WNLGY | URP

D SWIRIHWMRQDOFKHI DQG SIHSDUIHG QXWIMRXV P HDO VR VHUH VR 1DP LOHV VIKLRXJ K &LW

5HDFKB/ ) RRG ) RU) DP LGHV SWIRIWDP  6VKGHQW Z HIH IHFXIVMG VIKLRXJ K FRQQHFVIRQV

Z MK GRFDO\ RXWK Z RUNHWY DV SDUMRI VIKHIU$ GRSW$ 6 FKRROIQIMDVIYHY Z KIFK IRFXV RQ

EUGJIQJ JDSVDQG KHBLQJ VR UIHIVRXUFH YX@HWDE® IDP LOHV VKURXJI K SDUWHUAKLSY Z VK
SXEQF VFKRR® DFLIRW VIKH UHI IRQ

) RRG ) RU) DP LQHV XVHV GRQDWG DQG WHVFXHG IRRG VR VHUH RYHU LQGLYIGX DY

Z HHNO® * XHW WHFHLYH  SRXQGV RI ILHK SWRGXFH SWRVAIQV DQG J WDIQV VR VXSSRUNV
VKHWIDP LAHV ) LHVK® SWHSDIHG P HDAY DQG WHFLSH FDUGV Z HUH RITHUHG VKURXJ K 3 XUWXIW
. WFKHQV DQG Z HIH Z HEWHFHLYHG DV DGGIMRQDOIRRG VXSSRUN? Z KL®I DOR VHWIQJ DV D

FRQOHFRQ SRIQWZ IMK D FRP P XQIW VIKDWFDUHV

\

RWR &IW5 HDFK &DUH 6 RFLHW 3KRWR &IW5 HDFK &DUH 6 RFIHW
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2 PHZIRS § Php2! yy P bl ®RP!

7KLY FREDERWDVYH HIIRUMQYROHV QLOH RU DQL] DMRQV GHGLFDWG VR SIRYIGIQ] HWHQWDO
IRRG GIMMEXWRQ DQG RXWHDFK VHUFHV VR IHMGHQW LQ 6RXVK 9 DQFRXYHU 2 SHUIDWQJ
DFLIRWM[ \MDVIAJ LFD@® GRFDVAG VWAV VKLY SIRIWDP VXSSRUV  KRXVHKR@V EHQHIMOQJ
D VRVIDCRI LOGLYIGXDY

7KLY SIRMIPWHQUXUHV DFFHW VR D DQJH RI QXVUMRXY DQG FXOXWD@® DSSWRSUDWM IRRGV
IRWMUQJ VXWHQDQFH FRP P XQW FRQOHFARQV DQG WHOMRQWKISV 9%H\ RQG IRRG
SWRYIMRQ DGGIMRQDOVHWIFHV DUH RITHUHG LOFOXGIQJ LQIRWP DMRQ DQG DJHQF\  UHIHUDY
DGGUHWQJ EURDGHULWXHY IHDWAG VR IRRG LOVHFXUW DQG RWMHUHWHQVDOQHHGV

7KLV + XE JRHV EH\RQG VKH FRQYHOWRQDOE\ RUDQ]IQJ FRP P XQW DQG FX®XWO
FHOIEWDVMRQV DV Z H@DV KRWAQJ P XMEDOSHURWP DQFHV DQG VXP P HUE DUEHFXHV DFLIRW
WH VWAV &RADERIDMRQV Z MK 9&+ QXWHV 93/ CEWUDQV DQG 691+ GHQIRWY 7HDP
KDYH UHVXOWG LQ YDOXDE®! LQMDMYHV VXFK DV VMKH GIMMMEXVRQ RI FRRONIW DQG ViKH
SWRYIMRQ RI VDIHW DQG SIHYHOVRQ IQIRWP DMRQ 7KH SIRMIPWMAMYHV VR D& D\ V FUHDV D
Z HORP 1QJ \VSDFH IRU SDUAFISDQW VR JDVWHU \KDWH DQG HQIDJH LQ P HDQIQJIXO
FRQYHUWDVWRQV

6RXWK 9 DOFRXYHU&RP P XQIW ) RRG+XE 6XP P HU %4 3KRWR . UMMQ 7R
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